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1 E«ogi**Jo 



ASiifcfco-c&a, m*«6Et©WBi. 

HI** 8] «B*ffl!Srt*5J:tf 

/tfcttjEi^Brt-cttae^srjBai-a w t*-e*a 
a**.^^^-{^*ixfcfc^*)a, «**i-5 co 

"CJb &R#K 9 EttottRft. 
[R*gl 1] m&z-^? *-tf»6. 5kb<D*Z £ £ 

-T^^o*-*-* h 0-^*1^3' R 

g^«E, SV40«H*5^ :fcJ:tft: h 
***** TIBOiaiRIHRifiH-CSSixaaift*.-^^^ 
-pCAGGC/hCN-e$>a> R#«ioEfc^£SlESIo 



BamHI 



Xhol 



fc K » /If # - > c DN A 



Xhol 

[ff #Jg 1 2 ] #/^*^ v«e-T-*r**»*A-<^ * 

5, ll<W8^11©v^-riX36^IB*©tt*Mi 
[R**l 3] fc h*^#=V3te^ft*tflB»*.^ 

^^-dsy^y-Ao^^itASix^t^-cfeax ft* 

3gl2fB«^Si«»Jo 
[0 0 0 ll 

^/u^^iie^SrfiJfflUfeSitfffJ^Hrao 
[0 0 0 2] 

[ttXo&ffi] Roj^fcttrtftttRfe S*a*8c, 

fe#*o*«*fRi±*SBi?>6ixaJcv^-3 
fc e U*»U4*e>, **#oi#*©3E4aiSl±ofc* 

ttoRRKiC&U WFftifcari-Cfca. rfl>J: 



BamHI 




P UC13 



Amp R 



9, «^tc#l^»4S8ffloBB**«»t4orv^ 
T*Ti*a. *JRl»iattJR«*J:0 3IB*U ifiifrttcgii 

-e«a£S:1-a J: 5 left 9 (B»*j*sci-a (Liotta l a. 

et al Cell 1991 ; 64 : 327-336) 0 *<E£»»M0>R 

attftic**.ar fc*s-c*a. «*«r»M-ra« 

jf (Humphries M.J. Olden K. and Yamada K. Science 
1986 ; 233 : 4647-470, Jb&lM** Iwamoto Y. et al 
Science 1987 ; 1132-1134) % ALff*ffeH»SS (Yamaok 
a li et al Cancer Reseach 1993 ; 53 : 4262-426 

7) , «iniia©a«*»Mra»K (^m^w^n » 
M¥3-3i2i4) , xmm#*oiam*x i 

rimura T. Nakajima M. and Nicolson G. L. Biochemist 
ry 1989 ; 25 : 5322-5328, ifeatMi* &R#fM*« 



-2- 



[0003] ite^Aft«oxi*i:#i-, 

S 0 Jg-tt&&&i£<a£/8 (tfRtf. Nabel G.J. at a 
1. Proc. Natl. Acad. Sci. USA 1993 ; 90 : 11307-11 
311, fc£VM2Mullligan R.C. Science 1993 ; 260 : 9 

26), m-\*&®&fc*z%^z*&r'Mmm<Dmmx- 

fffeixTl** (flUx-tf, Culver K.W. et al. Science 1 
992 ; 156 : 1550-1552) 0 ^Hte&WJ&fc^ fiS 

[0 0 0 4] 
[0 0 0 5] 

rs^fcfcitK atBSHfeWSTU 

[oooe] ««oaaHc«uiei-5t>»t-cttftv^, * 
sfc, bis, eflcrttc^/^^^ae^^^Abfcs^ 

[00 0 7] ETR *»W«p*fciMH1-5. *»Hfc 
hi. K. et al. Biochem. Biophys. Res. Commun. 1986 ; 



141 : 20-26), T ^ *f 7 ^ V MCtir&L^ *is 
>-ATPase<D?£te£i£W-f £ - i#jJl?>;h/C*3 9 (Winder. 
S.J. et al. J. Biol. Chem. 1990 ;265 : 10148 - 101 
55). T»fl!OiR»IH»^*^TaBft«WJ*aoTV^ 

.EM J: oT*SSH"CV^(TakahBsi f K. an 

d Nadal-Ginnard,B. J. Biol. Chem. 1991 ; 266 : 132 
84 - 13288) 0 tfc, *;^^yi^y/^^Lt(l S 

M22, Bp20*sjnb*t-c*s9, :tie>(o*^y«^y 

/<#<DT5> /StSM^s itl^tls Thweatt, Ayme-Sout 
hgate <bt-£oTft££;ft/0^(Thweatt, R. et al. 
Biochem. Biophys. Res. Commun. 1992 ; 187 : 1 - 7) 
(Ayme-Southgate, A. et al. J. Cell Biol. 1989 ; 10 
8 : 521 - 531) . #»Wte*JV^Ttt, ±B©*^*= 

[0 0 0 8] *fc, #/V#~>-cDNAte, fcluui^PM; 
®>g<fc 9 £ n-:^^£ix(Takahashi f K. and Nadal-G 
inard, B. J. Biol. Chem. 1991 ; 266 : 13284 - 1328 
8), ^<D^b K y y KD*A/#=^cWttlcov^Tt>^ 
n-^i^^«ftj6S*$iX"CV^(Takahashi, K. eta 
1. Japanease Circulation Journal 1992 ; 56 supplem 
ent : 40) (Shanahan, C. M. et al. Circulation Res. 
1993 ; 73 : 193 -204) o #«EU:*5^"CHu ±iBtf># 
^-VcDNASrffifflLTfci^o *X-*-**fi3* 

ise^ttt h***>t>©a*a*u\i »*L<fi. ebi 

#* 2 cor S / KE7U Sr = - H+fi*MEW £<a tr# A> 
J: 9 ft* L < Fi, E?fl## i ©iSSEW 

tt*U»ttft3-KEW«r*A/-ev^Tt>J:<, *fc* *ti 

t> % *fc, ril6>^Narang*0*ife(Narang, S. A. DNA 
synthesis Tetrahedron 1993 ; 39 : 3)lC^oT^fb^ 

[0 0 0 9] *5SMlc*5V>TJi, *A^*=^3te^*o 
7^7^^ y^pp— ^»DNAfe5VMlRNAC0^-r/^^^^ 
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JJS^fctt, SV40^/W*, ^fr-fA'** EB? 

.Y /K* (Epstein-barr virus) ^SrfclfS w £ #"Ct\ * 

3^-- if^n^-*-, SV40:/o^-*-, 7f*/94 

SHBIcasv^-Cttffl RTIBftaft*.^^ *-Sr*S61-3 5 * 

Ll^SS.-** ^ — LTtepEF-BOS (Mizushima, 
S. et al. Nucleic Acid Research 1990 : 18 : 5322) , 
pcDL-SR a 296 (Takebe,Y. et al. Molecular and Cell 
ular Biology 1988 ; 8 : 466 -472) , pCAGGS (Niwa, 
H. et al. Efficient selection for high-expression 
transfectants with a novel eukaryotic vector. Gene 
1991 ; 108 : 193 - 200) , pAd265SVp (A) 3 (Kaufman, 
R. J. et al. Mol. Cell. Bio. 1985 ; 5 : 1750 - 17 
59)«<D:/7*S KfcS^tt?-f^WW5^fc* 
■C#, Z<D0h, pCAGGSdS«rtC»4LV\ pCAGGSte, V 

l/-fu >=fc — $ — , 7tfy bfl-^OtTX 3' 

7^ h^-^ti^y 3' Bt&W£, SV40H 

[ o o i o l *3sw^v^T«ffl priiftja*^^ 

ttSttft«O«!W#^J:<»bil5ft«0laniatis i T. 
et al. Molecular cloning : A laboratory manual 19 
89 ;Cold Spring Harbor Laboratory) fciE^T, ±!Stf> 
X 5 ttfm^t 9— \cjj;i'tf~>&B : F £rifi&iPw £fr 

[ooii] tf/wsK-vfie^ *fcii, A/^^l 
fi-T- *^**»oH«anBrt *5 J: / * ttlfirt "C 

Ka^^mrsr^^-etsjaft*.^^^- (£* 
$-rzz£&-ezz>o 

[0 0 12] *;i/*-^ae^ jj/vifi 



-fSCt/^tSo y #V--MWong, T. K. et al. Sc 
ience 1980 ; 215: 166) ^BBR^'^ 3 >t$<D&&m 
coffi,, *t«!Bia*»6JRofc^o h:/?* KSchaffner, 
W. Proc. Natl. Acad. Sci. 1980 ; 77 : 2163), l/h 

t al. Proc. Natl. Acad. Sci. 1984 ; 81 : 6349), * 
ifa.J*ie=*-* MFurusawa, M. et al. Nature 1974 ; 2 
49: 449)*<0^ft3fe<OlltSr*Jffl-t"5rt*"C#*^ 

y7$y-J**Mf&^ZBn£ bTtt, N- [l-(2,3- v** 
W*^ n * >0 -^n tM "N, N, N- h V * f^T 
VJitf-ZUVfry*.- KDOTAPh N- [l-(2,3- 
>{D^)-yn tf/kl -N, N, N- h !^ ^ ^/^T ? ^ 
$ n 7>< K(DOTMA), ^ ^7*^7 r 
D^(DLPC), *?*\s*4A'7*X7Tl'*Jft'=-9S-*' 
T^^(DOPE), ^7^-f/^t^77f^^^- 
,Kr^V(DLPEh h^/V^^^^T^^ 31 ^ 

yy(DOPC), y^ v^f^y^^yr^^y ^0> 

MPC), N-(a- h y ^ Wy*=t7t^)-^ KfV 
/WD-^/v^^- h^D7^f K(TMAG)!?<Ofli!g, ^it^ 

^X^^^*-DNA^^^r^-X.5wi:^<> m^DNA^: 

#y-ASr(uuv)«:»riii-so-eff*uv^ n- 

[1- (2, 3- ^ l^^"^ o Jr^-^n tT/U] -N, N, N- h } J 
^^/uyy^r^^^^ ^JiV-V-tV? (D0TAP) £ i?* 

/U7t^7rf 9 J -fry (DOPE) CO 
1 : l(w/w)COi££*> (Feigner, D. L. et al. Lipofectio 
n : A highly efficient, lipid-mediated DNA-transfe 
ction procedure Proc. Natl. Acad. Sci. 1987 ; 84 : 
7413) ^N- (a - b y y *A'T>*~*T'kf-n')- 9 S 
i//V-D-^^y- Ytvy* K(TMAG)£^5^o^/l/ 
7t^77f^3 y y(DLPOfc^*^*^^7*^7 
7 j-i//U3L# J -;V7 ^ ^ (DOPE) CO 1 : 2 : 2 (mol/mol/m 
oDOiii^^oshizaka, T. et al. J.Clin. Biochem. 
Nutr.1989 ; 7 : 185) DNAtftO 5itf 9 *y-A 
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«feftM6i^£ bfrb* N- [l-(2,3- SJtf-vsMn*^)- 
:/ n bVu] -N, N, N- b!)^f^7^^')^^ ^vHJvi' 

<£^®{^HVJ(Hemagglutinating virus of Japan) £>$!t^ 

y/<* *>5v^***s^s*rfco, #y 
[0013] *>u*=vae«»*A'*=^3te*«r* 

T#5o flflfctf, Danos, 0. et al. Proc. Natl. Acad 
Sci. 1988 ; 85 : 6460, ifcttVenkatesh, L. K. et 
al. Proc. Natl. Acad. Sci. 1990 ; 87 : 8746iC|5« 

7k> Hepes»«£SAttL*(150mM NaCl/20mM Hepes. pH7. 

4), hy^-aa«mB««fca^u iwmtfiJ:^. 

fcli^/v^^ vSe^Sr^tfm^x.^^ *-#10-50fi 
ft* ©«fi^**i5 - £ * s #* U\, 

[ooi4] *mw<nijim)<D&L*Mmk l-ci*. 9* 

MMffitt, gn&#, BBt&^vmm 

a*«rfT5rfc#-C*8. £<bic x 

[0015] tf»j*#-e*>5. tt*fcKrtfc#AS*tfc 
tc, «#J±flF»L5St><0, *H©Bk MEM* 



A, BSA, *>5V^tt<?^^f^ MfflRW>«fcLT, h 

y*mnik pbsmoil * ^ >mm#L mmm 
fc-*-hy*Afcw>WL ytm—** -e^H/^ 

<B;«i»Ufclttll*:ffiVN5rfc3»-e*6. 

[0 0 16] #^*^V«e^*fcHt*^*=^»fiHF 
* - SrBEO t^»Ai- S :i4<»^ 
SJfr&ICtt* y ^»*^i/^A*!tfe (Graham, F.L.et 
al. Virology 1973 ; 52 : 456), DEAE-X^r^ hyy 
&(McCutchan, J. H. et al.J. Natl. Cancer Inst. 19 
68 ; 41 : 351)»trJiV*fc>f > fcf#(in vivo) YyV* 

it «* ^mfcttttem&PL^ 

fcrtfc*Ar6rfc#-C*5. *fc, ^^xvlgf 
ALTJB^SIfr&fcMu IMUrt-©aA^J:9, 

[ooi7] **wost*ffl«>a*ftr±, tt»J, 
fiRA-cw:-0Sfe9*^=.^ae^(osft«ct 

a**l«Bfc»A+aii:fcJ:o-C, c-7*^(c-fos) 
tajftx.^^ ^— * y 3^y- A^o^cD^tcMA-f s c t 

[0 0 18] 

[^ffi^J] 

A. *JWlfi^K«*^#->'ae'7-*r*Atfc»&oa 

[0 0 19] 1. t h^yV/K^^cDNAO^n-^y^ 
0*Aoffl8ffi&# (B^> 54*) Ob 
Chirgwin(Chirgwin, J. M. et al. Biochemistry 1977 

; 18 : 5294 - 5299) b0^fe(C^V>RNA^*ilL > fit 
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per>; (# * n :/##9021B, Sg^rJi) SrfflV^Cpoly 
(A)+RNA£)fitKUfCo poly(A)+RNA ZAP-cDNA 

(#*p/#^200400,X hy^-^ttSD fc 
*?tf/<y? R I=*WVK (#*n/#^200216, * 
^-VtfcS) Srffl^Tfc b^»K^ZAP R -cDNA7-r^7 

>f D y^ y -f \/l/y 4 -Hybond™-N+ (# * n ^# 
-i§-RPN. 137B, T^f* AthK) IC^V- b U ~? h U 
^;l//K^^cDNA(Takahashi, K. and Nadal-Ginard, B. 
J. Biol. Chem. 1991 ; 266 : 13284 - 13288) £:/n 

—7h it, ^-^^^y^^-^a^-* 

-^R408, VCSM13T?*!feS-frS -^^^^ pBluescri 
pt SK-(Takahashi,K. et al. Japanese Circulation Jo 
urnal 1992 ; 56 supplement! : 40)lCir:/^ p 
U t^tt^'C**©^ n-^&jl&U pBluescript 
SK-hCNfcL?C 0 rixS:^-^^*-^ R Version 2.0 D 
NA is-tzLZ/*/^?**, Y USB 

^ycDNAO&SE^M* KISOEWtflliSt. 
[00 20] 2 . ffl&X.^ * — P cDL-SRa296/hCN£)#l 

±|B1. T'PSLfcpBluescript SK- hCN&fMISftStEco 
ri *3£tf K P n I "Cffi 
<tU ^1300bp<Dk b^;V^^VcDNA^f)t^0.8%T^n 

DNAfltK* (# * n ^#^-732-6010, /<>f *7 V Ktt 
K) */fl^Tflf|gLfc. w<0DNA®rtf£, RCWH»* 
-C^SUfcT'y^^ KpcDL-SRa296(Takebe, Y. et al. 
Molecular and Cellular Biology 1988 ; 8 466 -472) 

fc/f^TE.coli 0H5o*«r»«B*U, ^K$£&«*S« 
Kt»»U-C, $iJ^»^EcoRI *3±tf K 

pn reaaLfctr*. r©*fl2icio-ct 

^cDM^1300bp£^ti«rtf fc , pcDL-SR a 296^7 * $ K 

^- P cDL-SRo296/hCNO«!llR»*»HSr* , t*. 
7C<? ^-pcDL-SRa296/hCNO*# *tttt4. 7kb"C* 

60 



[0 0 2 1] 3. B16* "7 J— ^mS&^<OfJ/V^>m 

ffi^<t9, ^9^B16^7/—^«BHao<S1E^»B16G6 
(Tanaka H. et al. Cancer Research 1988; 48: 1456- 
1459)£*ALfc D -bE 2. -C«*bfc»£'<**--PCD 
L-SRa296/hCN 30 m g fcpSV-neo Htt:/?*^ K3 M g 
£Hepes iR«^31^*250/ilt-S»U^o wftfcfSSU 
N- [l-(2 t 3- ^^D^i/)-yuM -N,N,N 

- h y ^ f-/UT y^!>A^ ^;W1r/U7 h (D0TAP) 

y ytf—^r (1 mg/ml) 70 m 1 £Hep 

es««fe3l*i6*-Cft3Rb250 m 1 £ Ufc- -ftbffiJg 

issoomi sra^bsa-c2o»a±-f^^a^<-h"r5 

- fc iC i 9 . pcDL-SR a 296/hCNA£ 5 * y - A * 
L*:tt-T-t»fc. $btC10%lkft^^tfDMEM^ifel4inl^ 

Jrafcri&^Lfcft* Bi6 ^fflfio»*^f;:iw 

X., 37tTM8B#Pfli***«Tofc, 10%ikM£^tfDMEMJg 
S6IC48«IB#**IHKUfc. *ft(l:40)U 

y d —^^y^-ri/ ^500/i g/ml£riSifcl- 

[0 0 2 2] 4. h9^*7**^3 ^Lfc*ffl§a03£ll 

±12 3 "0 h 7 7 * * v' a ^ LfcB16G60VK oa>tf> 

Ufcf-^^ o - VhCN: 8-3 hCN: 2-l(Dlxl0 6 ^^C57BL-7 
5r^©ATI-««U gB«) (160ft, 220ft. 280fc 
»V^tt29Bft) iC«B^#fclia«<D*#$«:««t 
fc 0 »HBfcU-C, h LTl^V^B16G6» 

Srftttftt, *fc«>fct>oS:*ll^i-. »»»-Cttl6 
■f, 2-l^n-^^»-Ctt6E«r 1 lElclB*Ofe»*r 

-^fiH¥H5E*2Ei-, 2-i^n— ^»*t»-eri6 

[0 0 2 3] 

[£1] 



: fll^f«B(cm 3 ) 



16 0 

#im 5/5:0. 43±0. 21 

hCN:8-3 mm 0/5: (-) 
hCN:2-l ffim 1/6:0.08 
[00 24] 5. Y9VX7*9i'3>\*1dHn0>1&& 

m 



22 0 
5/5:1. 12 ±0. 37 
1/5: 0.01 
2/6:0. 43 ±0. 37 



28/290 
5/5:4. 00±1.28 
2/5:1. 45±1. 19 
3/6:2. 27±L11 



: ^ i/ 3 V LfcB16G6tf>^< O/6>C0 
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Lyt1^y^n->hCN:8-3^hC^:2-lcOlxl0 6 <@?:C57BL^ 

■trtfcWtLfc. 2lHlB«*Ufc«* M»tT»«r«ffl 
U »*ffilcjgjat*ixfcBl6G6<Dtt«Sr»HHt, *H8» 



JBjSdSBfebixfc* 5 . 8-3, 2-lW^o-^»*»"Cf4*r 
[0 0 2 5] 



S2 h7^7x^^3 VLfc*MSO(E»te 



*fl&S* 568 
hCN:8-3 ^ffiffif 29 
hCN:2-l gfflff 10 

[0026] nm&\2 

±IS 3 T? h 7 7 * * > 3 ^ LfcB16G6G>V^ < OflxD 
LfcU"^^ n — ^hCN : 8-30 U10 6 <@ «rC57BL^ 9 * <DML 
fc-frtftV^ia^*— pcDL-SRa296 ?rb7^7x 



to 

71 ±20 
3.6±1.1 
1.3±0.5 



J p=0.012 
J p=0. 010 

»*Lfc. 21BHSWLfc&, H*LTW«:«HU It 
«a5JcjgrtSiifcBl6G6©tt««rlHlb, JtflUSfclttt 

bfttctK 8-3* a 

[0 0 2 7] 
[S3] 



S3 b7^^7ai^i/3 yLfc*Ma^(B»t6 



mm* 

*HB* 148 
hCN:8-3 6 
[0 0 2 8] B. #/U*=i^ae?-t:#KrtS!*Ufc« 

1. t h^yWTK^-VcDNAO^n-^y^ 

cDNA?:^-^U pBluescript SK-hCN£# 

[00 2 9] 2 . tt**."** ^- P CAGGS/hCNO«l6 
±121. -CiHELfcpBluescript SK- hCNOb hti'l'tf 
nycDNAS'-WliiXho I«0IR»IR9(ftSrif A-f 

KSr»JK*iSSain I (^-yy^^ 

- y ytf—? AtfcSD &T4 DNA Vtf—V 

J;5i:ir*5i4oto rcoSJS*«rffl^'CE.coli DH5 
a# 77* 9 A*) *#WE*U 

Xho xho Hfifcicio-ct h*>utf 

^^cDNA 1522bp£"&t?Wtf£> pBluescript SK-:/7* 

[0 0 3 0] W:, Z<Dzfy*Z KSr«HR»*XhoI-C*D! 
^Sttfct h*/l/3K^^cDNA1522bp«r^tf»f)T**r^» 



PIS 

18.5±7.7 8 
0.7±0.4 8 p<;0.001 

t x ^U^-A-^-y DNAfflK** h 
^■732-6010, /^«yKtt» SrffiV^TttSLfco r 

(DDMWtK*. ummmxho i«nt/7^^ Kpcag 

GS(Niwa, H. et al. Gene 1991 ; 108 : 193 - 200) t 
T4 DNAy#— tZm^XyJ?- M-fco r^S^ffi^r 
ffi^TE.coli DH5a*«g«E*U ^«e&»J&3£& 
KSrttfiUT* t h^tf-^cDNAOjfcA 
Jfcttf/n*— * — fc*H-*t htf/l/tf-^cDNA^fttt 
^miS-fSfcfctc, tORHHRXho IJttffst I 

^-7yWAttB) -cjaiLfcl::^ xho iiHflsic 

iott b#/l^~ycDNA 1522bp£^tF»rK\ RtfPst 
o If ^3' »SW«S:*tfttl270bp©»^S:S C5:t^ 

^9^5 KpCAGGS/hCN"C*>*wfc**B**tfc. ^9* 
^ KpCAGGS/hCN^*a^/u^^KHDH5 a ^Escherichia 
coli DH5a(pCAGGS/hQDt^*UT, X*tt«R*AX 
^X«ft«W5E3fic¥«6¥8^31B^#KLfc (SK 
: FERM BP-4789) 0 
[0 0 3 1] 0 2 let h^^^^cDNASr^tfia**.^ 
* * -paGGS/hCNcoSJ KSIfliiffl fcS-f. Sfi&x.^* * 
-pCAGGS/hCNO+:# S tt»6. 5kb-C&5 0 
[0 0 3 2] 3. j^/U^^Jlfi^l-iSae^ft**! 
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±122. -fli«Lfc*a^^-«:»*J:<«i*rt^W 
Ai">5fc^[c N &^*#-©y#y-.M;:J:5ttK*: 

[0 0 3 3] ±15 2. T«^Lfc3§m^*-pCAGGS/h 
Of 100Mg*:Hepes««ata*ttt*100MHw*«Lfc. - 
<D®mtH- [l-(2, 3- $?*^tfvfo*$/)<fntM - 
N.N.N- hyy^T^^^^^^-^/^a-KDO 
TAP) (-<-y ^-^^W^ffiK) (lmg/ml) 200m 1 
«r»£ L^i&T20#EJt±>f y r fc £ cfc «9 , 

P CAGGS/hCN£ y # y-A*K#tALfc&^£#fc 0 * 

* -pCAGGS/hCN ©ftb 9 K-ZfyX ^ KpCAGGSSrffll* 

GS£ y sK y - A * tc£TA Ufctt^SrWfco 

[0034] 4. ^^TK^^jte^^isftc^wwiai 

MM*i 

-e** <Dmmx+h 5B16^ 9 y J: 9 3B« S *xfcB16ig 
$c^#;B16G10 (Tanakaet al. Cancer Reserch 48 1456- 
1459, 1998) fcffiffl Lfc 0 *C»«I»JfP«Off«ttFidle 
r^cD^&lC^oTtTofc (Poste, G and Fidler, I. 



J., Nature 1980; 283; 1329-145) e C57BL^£* (8- 
12«*. y^) tJlfi&;i^*-pCAGGS/hCN £y#y 
-A*lC»ALfc«t-?\ *fctt, fi**.'<**-pCAGGS 
/hCN ©**300MlKlMRJ:9a*Lfc o »§fctt, 
P*y-A{kKj|6-C*)5N- [l-(2,3- SJjj-Wtfvf 
S/)-^D^] -N.N.N- hyy^/WT>^!>Ay^ 
t;U7x- KD0TAP)£g-£Lfco -ilPfl^W£tTofc 

!7 7* = rtT*i#«£^fcB16G10 Sr h y Zfisls * EDT 
A^fKT?iS*^S J: 9 I** 5 1 s d (Dtftfa tePbsmm-Ztkl® 
mt LTlmlfcfc9lxl0 6 <i^*5J:9lC^LfCo 
»Jfi»O0.1inlt^!>^«»lllRJ:0»ttU £bK21S 
IHflWLfc** BBJ»LTW£«ffiU MttBKMK£*b 
fcBl6Gio©tt»*tt«U »J»»iW:*Lfc. *<a*S* 
fcB5*J:t«i4fc»-r. ffi&X.^*-pCAGGS/hCN 

MM**.-** * -pCAGGS/hCN tttt^otfG»fr»M L 
-O^^fcjWW-CSfc. 

[0 0 3 5] 

[^4] 



D0TAP 1237 

pCAGGS/hCN 453 

pCAGGS/hCN+DOTAP 6 

[0036] tmm2 

C57BL/7** (8-12j1<p\ y^) lO&&;i^*-pCAG 
GS/hCN £y #y— A*lc#ALfctt^fr300MlJSfM* 

£9&#Lfco atffifcLT, ytfy-^ttW-efcSN- 

[l-(2,3- v^U;*-f n ^ri/)-/o fcTA'] -N, N, N- h y 
y^/WT^^^^y^/H^/^x- KD0TAP)«rH* 
#-£Lfc. -iiMflWSrffofcSL 77^^^^ 
-£fcB16G10 £ h y y W • EDTA««-C?«F«*« J: 9 «: 
#U rolBfi*PBS»«-CffittlS4:L"Clml*)fc91xlO 

*»IRJ:9»ttU Sfelc2lBIHflWLfc«L Wjfl&LT 
JttSrflSttiU *6*ffilc««SixfcB16G10<Dtt««rtraB 
U ttJfSfcittlfcLfco 5 lC*f. 

^*-pCAGGS/hCN Sr'J^y— A^jCftALfctt-T-* 

[0 0 3 7] 
[»5] 



MR 

412 ±57 3 
113 ±23 4 
2.7 ± 0.3 3 

DOTAP >1000 > 500 2 

[oos^W!^ 32 16 2 

^»^0]ffajia*-e*)5G5F5Srffl^rt h#/W#^VcD 
NASr^tPmifex.-<^^-pCAGGS/hCN ^CtMWHS&JKfe 
IftWLfc. *«E^Mffffl<OlWBttFidler6©*ifeiCtt 
oT^ffofco C57BL^?* (8^12S^\ fc*&*;t 
<<^-pCAGGS/hCN tytfy— A*tC&ALfc8tfF\ 
*fcf±, l^fc^^-pCAGGS/hCN <D^£300/xlJl# 

■tt<j»#Lfc. #RBfcL-c, y xy-Mt&mvhz 

N- [l-(2,3- u*i')-'7T2&V] -N, N, N- h 

y yW^sJ Ap« fA4/U7x- h (DOTAP) fcR 
M4lf: 0 =0IBirtrtfTofc«» 7 9* 
^^rfcG5F55r h y • EDTA*«-C»**«J: 9 

L, dO»JS^PBS^^»fcL-Clmlfefc'9 2xl0 7 

■ fcftaiiliWBLfc. ro«iSiKoo.iini*^!>^ 
*»KJ:9««Lfc. BSi»ja^fi[-aRI«, 
ic$t>(^ *aifex.-<^^-pCAGGs/hCN &y#y-A* 
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IdSALfcJK^ a**.-** * -pCAGGS/hCN 

-AfbWarefcSN- [i-(2,3- y*i/*-fp*'»-^B 

fcT/W] -N.N.N- HJ ^W^^^A^W/^x 
- h (DOTAP) %m&&* Lft 0 S 6 U*: 
ft, M»LTJW*»fflU Hf*B5«J:jRrtS*tfcG5F50«S 
•trttHU SIHB&JtftLfc. *- P CAGGS 
/hCN Sry^y-A^I^AUfctt^Srta^bfcWt?** 

NA4r^t?ffi^^-<^^-pCAGGS/hCN «Jt^O*te»Sr 
jJUftJ LTV ^ Z t fee 
[0 0 3 9] 



[0 0 4 0] 
[iE^iJS] 

[004 1] Efll#* : 1 
E?lJ<Dg£ : 1522 



cm* 

cDNA to mRNA 



EM 

AACATGTGAG GAGGGAAGAG TGTGCAGACG GAACTTCAGC CGCTGCCTCT GTTCTCAGCG 
TCAGTGCCGC CACTGCCCCC GCCAGAGCCC ACCGGCCAGC ATG TCC TCT GCT CAC 

Met Ser Ser Ala His 
5 

TTC AAC CGA GGC CCT GCC TAC GGG CTG TCA GCC GAG GTT AAG AAC AAG 
Phe Asn Arg Gly Pro Ala Tyr Gly Luu Ser Ala Glu Val Lys Asn Lys 

10 15 20 

CTG GCC CAG AAG TAT GAC CAC CAG CGG GAG CAG GAG CTG AGA GAG TGG 
Leu Ala Gin Lys Tyr Asp His Gin Arg Glu Gin Glu Leu Arg Glu Trp 

25 30 35 

ATC GAG GGG GTG ACA GGC CGT CGC ATC GGC AAC AAC TTC ATG GAC GGC 
lie Glu Gly Val Thr Gly Arg Arg He Gly Asn Asn Phe Met Asp Gly 

40 45 50 

CTC AAA GAT GGC ATC ATT CTT TGC GAA TTC ATC AAT AAG CTG CAG CCA 
Leu Lys Asp Gly He He Leu Cys Glu Phe He Asn Lys Leu Gin Pro 

55 60 65 

GGC TCC GTG AAG AAG ATC AAT GAG TCA ACC CAA AAT TGG CAC CAG CTG 
Gly Ser Val Lys Lys He Asn Glu Ser Thr Gin Asn Trp His Gin Leu 
70 75 80 85 

GAG AAC ATC GGC AAC TTC ATC AAG GCC ATC ACC AAG TAT GGG GTG AAG 
Glu Asn He Gly Asn Phe He Lys Ala He Thr Lys Tyr Gly Val Lys 

90 95 100 

CCC CAC GAC ATT TTT GAG GCC AAC GAC CTG TTT GAG AAC ACC AAC CAT 
Pro His Asp He Phe Glu Ala Asn Asp Leu Phe Glu Asn Thr asn His 

105 110 115 

ACA CAG GTG CAG TCC ACC CTC CTG GCT TTG GCC AGC ATG GCG AAG ACG 
Thr Gin Val Gin Ser Thr Leu Leu Ala Leu Ala Ser Met Ala Lys Thr 

120 125 130 

AAA GGA AAC AAG GTG AAC GTG GGA GTG AAG TAC GCA GAG AAG CAG GAG 
Lys Gly Asn Lys Val Asn Val Gly Val Lys Tyr Ala Glu Lys Gin Glu 

135 140 145 

CGG AAA TTC GAG CCG GGG AAG CTA AGA GAA GGG CGG AAC ATC ATT GGG 
Arg Lys Phe Glu Pro Gly Lys Leu Arg Glu Gly Arg Asn He lie Gly 
150 155 160 165 

CTG CAG ATG GGC ACC AAC AAG TTT GCC AGC CAG CAG GGC ATG ACG GCC 
Leu Gin Met Gly Thr Asn Lys Phe Ala Ser Gin Gin Gly Met Thr Ala 



60 
115 



163 



211 



259 



307 



355 



403 



451 



499 



547 



595 



643 
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170 175 180 

TAT GGC ACC CGG CGC CAC CTC TAC GAC CCC AAG CTG GGC ACA GAC CAG 691 
Tyr Gly Thr Arg Arg His Leu Tyr Asp Pro Lys Leu Gly Thr Asp Gin 

185 190 195 

CCT CTG GAC CAG GCG ACC ATC AGC CTG CAG ATG GGC ACC AAC AAA GGA 739 
Pro Leu Asp Gin Ala Thr He Ser Leu Gin Met Gly Thr Asn Lys Gly 

200 205 210 

GCC AGC CAG GCT GGC ATG ACT GCG CCA GGG ACC AAG CGG CAG ATC TTC 787 
Ala Ser Gin Ala Gly Met Thr Ala Pro Gly Thr Lys Arg Gin lie Phe 

215 220 225 

GAG CCG GGG CTG GGC ATG GAG CAC TGC GAC ACG CTC AAT GTC AGC CTG 835 
Glu Pro Gly Leu Gly Met Glu His Cys Asp Thr Leu Asn Val Ser Leu 
230 235 240 245 

CAG ATG GGC AGC AAC AAG GGC GCC TCG CAG CGG GGC ATG ACG GTG TAT 883 
Gin Met Gly Ser Asn Lys Gly Ala Ser Gin Arg Gly Met Thr Val Tyr 

250 255 260 

GGG CTG CCA CGC CAG GTC TAC GAC CCC AAG TAC TGT CTG ACT CCC GAG 931 
Gly Leu Pro Arg Gin Val Tyr Asp Pro Lys Tyr Cys Leu Thr Pro Glu 

265 270 275 

TAC CCA GAG CTG GGT GAG CCC GCC CAC AAC CAC CAC GCA CAC AAC TAC 979 
Tyr Pro Glu Leu Gly Glu Pro Ala His Asp His His Ala His Asn Tyr 

280 285 290 

TAC AAT TCC GCC TAGGGCCACA AGGCCTTCCC TGTTTTCCCC CCAAGGGAGG 1031 
Tyr Asn Ser Ala 
295 

CTGCTGCTGC TCTTGGCTGG ACCCAGCCAG GCCCAGCCGA CCCCCTCTCC CTGCATGGCA 1091 
TCCTCCAGCC CCTGTAGAAC TCAACCTCTA CAGGGTTAGA GTTTGGAGAG AGCAGACTGG 1151 
CGGGGGGCCC ATTGGGGGGA AGGGGACCCT CCGCTCTGTA GTGCTACAGG GTCCAACATA 1211 
GAGCCGGGTG TCCCCAACAG CGCCCAAAGG ACGCACTGAG CAACGCTATT CCAGCTGTCC 1271 
CCCCACTCCC TCACAAGTGG GTACCCCCAG GACCAGAAGC TCCCCCAGCA AAGCCCCCAG 1331 
AGCCCAGGCT CGGCCTGCCC CCACCCCATT CCCGCAGTGG GAGCAAACTG CATGCCCAGA 1391 
GACCCAGCGG ACACACGCGG TTTGGTTTGC AGCGACTGGC ATACTATGTG GATGTGACAG 1451 
TGGCGTTTGT AATGAGAGCA CTTTCTTTTT TTTCTATTTC ACTGGAGCAC AATAAATGGC 1511 
TGTAAAATCT C 1522 
[0 0 4 2] mm%: 2 h#ns;- 

Ejiofts : 297 smtomm : m&m 



Met Ser Ser Ala His Phe Asn Arg Gly Pro Ala Tyr Gly Leu Ser 

5 10 15 

Ala Glu Val Lys Asn Lys Leu Ala Gin Lys Tyr Asp His Gin Arg 

20 25 30 

Glu Gin Glu Leu Arg Glu Trp He Glu Gly Val Thr Gly Arg Arg 

35 40 45 

He Gly Asn Asn Phe Met Asp Gly Leu Lys Asp Gly He He Leu 

50 55 60 

Cys Glu Phe He Asn Lys Leu Gin Pro Gly Ser Val Lys Lys He 

65 70 75 

Asn Glu Ser Thr Gin Asn Trp His Gin Leu Glu Asn He Gly Asn 

80 85 90 

Phe He Lys Ala He Thr Lys Tyr Gly Val Lys Pro His Asp He 
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95 100 105 

Phe Glu Ala Asn Asp Leu Phe Glu Asn Thr asn His Thr Gin Val 
110 115 120 

Gin Ser Thr Leu Leu Ala Leu Ala Ser Met Ala Lys Thr Lys Gly 
125 130 135 

Asn Lys Val Asn Val Gly Val Lys Tyr Ala Glu Lys Gin Glu Arg 
140 145 150 

Lys Phe Glu Pro Gly Lys Leu Arg Glu Gly Arg Asn lie He Gly 
155 160 165 

Leu Gin Met Gly Thr Asn Lys Phe Ala Ser Gin Gin Gly Met Thr 
170 175 180 

Ala Tyr Gly Thr Arg Arg His Leu Tyr Asp Pro Lys Leu Gly Thr 
185 190 195 

Asp Gin Pro Leu Asp Gin Ala Thr He Ser Leu Gin Met Gly Thr 
200 205 210 

Asn Lys Gly Ala Ser Gin Ala Gly Met Thr Ala Pro Gly Thr Lys 
215 220 225 

Arg Gin He Phe Glu Pro Gly Leu Gly Met Glu His Cys Asp Thr 
230 235 240 

Leu Asn Val Ser Leu Gin Met Gly Ser Asn Lys Gly Ala Ser Gin 
245 250 255 

Arg Gly Met Thr Val Tyr Gly Leu Pro Arg Gin Val Tyr Asp Pro 
260 265 270 

Lys Tyr Cys Leu Thr Pro Glu Tyr Pro Glu Leu Gly Glu Pro Ala 
275 280 285 

His Asp His His Ala His Asn Tyr Tyr Asn Ser Ala 

295 

\ZX 9^S$G&LfcB16;< 7 ^JWISOi&Ii«tt*r^ 

lias i H5tt, Bi6 *7J— *mm<DMWi#i&&\ztt 



290 

[Hi] Bin, t b*^*=.VcDNASr«jiA/«*a-< 
£ * ~-Cfc5pcDL-SR a 296/hCN<0^7 * S K^flRt** 

[02] B2lt t b*A'*->'cDNA*3B3iA/«*a^ 
* * - T a pCAGGS/hCN tf) -?7*5. KG>*Bt*rSH"B'C 

$>a© 

[B3] 0311 fc h^/w#-^3te j f-Sr*A1"awfc 



[El] 



[122] 





-12- 



[04] 
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ANTICANCER AGENT 



Patent Number: 
Publication date: 
Inventor(s): 
Applicant(s): 



JP8073380 
1996-03-19 

TAKAHASHI KATSUTO;; SHIBATA NOBUHIKO 
OSAKA PREFECTURE;; KIRIN BREWERY CO LTD 



Requested Patent: □ JP8073380 
Application Number: JP19940232498 19940902 
Priority Number(s): 

IPC Classification: A61K48/00; A61K9/127; A61K31/70; C07H21/04 

EC Classification: 

Equivalents: 



PURPOSE: To obtain an anticancer agent, containing a calponin gene as an active ingredient and effective 
in treating and preventing cancer especially suppression of cancer metastatic ability due to its ability to 
reduce both the tumorigenicity and the metastasis of a cancerous cell. 

CONSTITUTION: This anticancer agent contains a calponin gene (preferably a human-derived calponin 
gene containing a base sequence of the formula) as an active ingredient, the calponin gene is preferably 
sealed in a content of 10-50wt.% in a lipsome using N-[1-(2,3-dioleyloxy)-propyl]-N,N,N- trimethylammonium 
methyl sulfate as a raw material for use from the viewpoint of cytotoxicity. The daily does of the anticancer 
agent for an adult is preferably 20-600mg expressed in terms of the weight of the calponin. A recombinant 
vector containing the calponin gene may be used as the calponin gene. 
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